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Abstract
Objectives—Few prospective studies have examined personality and depression in older adults.
We investigated whether the Five Factor Model (FFM) of personality traits --- Neuroticism,
Extraversion, Openness to Experience, Agreeableness, and Conscientiousness --- and trait
combinations (styles) are related to incident major or minor depression.
Participants/Setting—Prospective data were gathered on a community sample of 512 older adults
with disability and a history of significant health care utilization who were enrolled in a Medicare
Demonstration Project.
Measurements—Depression and personality traits and styles were assessed at baseline; depression
was assessed again at approximately 12 and 22 months.
Design—Participants who developed incident major depression were compared to those free of
depression at all three assessments. Similar analyses were done for minor depression.
Results—High Neuroticism and low Conscientiousness were risk factors for both major and minor
depression. Combinations of high Neuroticism with low or high Extraversion or high Openness
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conferred risk for major depression. Other novel findings for major depression revealed new trait
combinations of low Conscientiousness with low or high Extraversion, high Openness, or low
Agreeableness. Three trait combinations, all involving low Conscientiousness, predicted risk for
minor depression: high Neuroticism, high Agreeableness, and low Openness.
Conclusion—The present findings highlight the importance of examining combinations of
personality traits or personality styles when identifying those who are most at-risk for geriatric
depression. Since other personality domains may modify the risk related to high Neuroticism and
low Conscientiousness, the prevention, diagnosis, and treatment of depression could be greatly
improved by assessing older patients not only on all five domains of personality but in terms of their
combinations.
Keywords
Major depression; minor depression; Neuroticism; Conscientiousness; aging; personality styles;
Medicare recipients
Clinically significant mood disorders affect nearly 25% of adults over the age of 65.(1,2) The
societal burden of late-life depression is considerable(1,2) and the public health burden
undeniable: depression increases health care costs(3) and amplifies risk for morbidity and
mortality.(4–6) Depression’s societal burden will only be greater in the future as populations
worldwide continue to age. For example, by 2030, 20% of the US population is expected to
be 65 years of age or older.(7) Despite advances in pharmacological and psychosocial
treatments for depression,(8,9) a substantial portion of patients fail to respond fully to these
interventions.(10) Collaborative care studies have revealed similarly sobering findings, (11–
13) pointing to the need for a deeper understanding of late-life depression etiology that could
inform the development of prevention programs and treatments.
Criteria for diagnosing late-life depression have not been universally endorsed (14) with minor
depression’s nosologic status remaining controversial.(15) Prior research typically focused on
major depression or dysthymic disorder,(1) to the neglect of the apparently more common
experience of minor depression.(16) To date, most studies have primarily relied on treatment-
seeking samples. While convenient and informative, these samples are of little relevance to
identifying prevention strategies and have limited generalizability.
In contrast, studies of community-based cohorts capture a broader range of depressive
symptom severity and are more likely to include individuals not currently in treatment.
Prospective studies of community cohorts have consistently shown that personality traits confer
risk for clinically significant depression.(17–19) However, most have focused on young adults
(20,21) and none have examined personality predictors of minor depression, which may be
etiologically distinct from major depression, though this remains controversial.(20)
From the standpoint of epidemiologic personology(22) and prevention science,(13)
prospective research on the personality correlates of late life depression in at-risk community
samples should lead to the development of stronger, more targeted treatments and the earlier
implementation of person-centered prevention strategies.(23) The Five-Factor Model (FFM)
is a multidimensional personality model that specifies that most stable individual differences
in emotions, cognition, and behavior can be described by five independent domains:
Neuroticism, Extraversion, Openness to Experience, Agreeableness, and Conscientiousness.
(24) Research on FFM traits and depression in adults has typically focused on Neuroticism
(25,26) or the additive roles of Neuroticism and Extraversion,(25) yet individual differences
in Agreeableness, Openness, or Conscientiousness may also contribute to the development of
late life depression. High levels of Agreeableness and Conscientiousness are related to physical
health(27,28) and to the ability to adhere to complex medical regimes,(29) both of which may
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mitigate socioenvironmental and health-related risks for depression. Higher levels of Openness
are related to cognitive flexibility(30) and the presence of larger, supportive social networks,
(31) both of which may similarly decrease the risk of developing depression.
Historically, the literature on personality and depression has focused on the independent
contributions of individual personality traits. Yet an unexplored possibility is that depression
is a product of particular combinations of traits, called personality styles.(32,33) Personality
styles emphasize intraindividual differences as opposed to interindividual differences, and thus
are person-centered, rather than variable-centered.(34) Unlike personality types,(35,36) the
concept of personality styles refers to where individuals stand simultaneously on two different
domains. For example, “gloomy pessimists” are individuals who score high on Neuroticism
and low on Extraversion, and “undercontrolled” individuals score high on Neuroticism and
low on Conscientiousness. Recent studies indicate that personality styles hold much promise.
(37) Consider the role of the distressed or “Type-D” personality in predicting mortality and
cardiovascular disease.(38) Despite its name, “Type-D” personality refers to individuals who
score high on negative affect and social inhibition, which are strongly related to Neuroticism
and low Extraversion,(38) and, as such, bears a strong resemblance to the “gloomy pessimist”
style. Prior research has also shown that the combination of high Neuroticism and low
Extraversion may have synergistic effects that lead to depression,(39) though later research
was unable to replicate these findings.(40) More broadly, personality styles derived from the
FFM are associated with other important health outcomes, such as smoking(37) and HIV
disease progression(41) and thus may also contribute to the development of depression.
Based on prior research and theory,(39,42) we hypothesized that styles characterized by high
Neuroticism and low Extraversion (gloomy pessimists) and high Neuroticism and low
Conscientiousness (undercontrolled) would be associated with major and minor depression.
Given the dearth of research and theory on the risks conferred by other personality trait
combinations, these analyses are primarily construed as exploratory or hypothesis-generating.
The FFM has been conceptualized as a “hypothesis-generating” tool,(43) especially when
applied to clinical issues about which there has been little theorizing or prior research.
The present study extends prior research in three ways. First, we sampled older adults via
analyses of data collected in the context of a Medicare Demonstration project(27) with a
relatively greater chronic illness burden, a rapidly growing segment of the aging population
with high levels of service utilization, disability, and unmet mental health needs. Second, in
addition to examining the effects of Neuroticism and Extraversion on new episodes of
depression, we examined the effects of the other three personality domains, Openness to
Experience, Agreeableness, and Conscientiousness. Third, in addition to just examining
individual personality domains we also examined personality styles, thus making this the first
attempt to document the impact of personality styles on geriatric mental health. Fourth, in
addition to examining the influence of personality on incident major depression, we examined
the effects on incident minor depression.
Methods
Participants
Participants were derived from 1,444 community-dwelling men and women aged 65 to 100
who lived in 19 counties in upstate New York, West Virginia, and Ohio. Participants were
enrolled in the Medicare Primary and Consumer-Directed Care Demonstration, conducted by
the Monroe County Long Term Care Program, Inc. (Rochester, NY) and the Center for Aging
and Healthcare in West Virginia, Inc. (Parkersburg, WV). All participants were required to be
enrolled in Medicare Part A and Part B, need or receive help with at least two Activities of
Daily Living (ADLs) or three Instrumental Activities of Daily Living (IADLs), and have a
Weiss et al. Page 3
Am J Geriatr Psychiatry. Author manuscript; available in PMC 2010 July 1.
N
IH
-PA Author M
anuscript
N
IH
-PA Author M
anuscript
N
IH
-PA Author M
anuscript
recent history of significant use of health care services (hospital, nursing home, Medicare home
healthcare, or emergency department). The Medicare demonstration involved a baseline
assessment and two additional assessments taking place approximately 12- and 22-months
post-baseline.
At baseline, personality was not assessed for 247 participants and not scored for 51 others who
failed a cognitive screen (see Weiss and Costa (27) for a description). We also excluded 13
participants who were ineligible for other reasons, 1 not classified with respect to eligibility,
1 who did not provide information on educational achievement, and 7 for whom self-reported
disability was unavailable. Of the remaining 1,124 participants, 227 died between baseline and
follow-up, 164 were excluded because they failed the cognitive screen at the 22-month follow-
up. In addition, 49 participants were excluded because of invalid personality questionnaires
(see Weiss and Costa (27), p. 725 for more details), and 23 were excluded because data on
depression were unavailable at baseline (n = 1), 12-month follow-up (n = 17 ), or the 22-month
follow-up (n = 5).
Measures
Depression—At baseline and both follow-ups, the presence of active major and minor
depressive episodes was assessed using the Mini-International Neuropsychiatric Major
Depressive Episode Module (MINI-MDE) (44,45) and scored based on DSM-IV criteria. The
patient-rated version of the MINI-MDE is reliable and well-validated.(46) In the present study,
the time period was extended to the past month. Data on depression in this sample has been
previously reported.(47)
Participants who were not depressed at any of the three time points (n = 390) were compared
to participants who were not depressed at baseline, but subsequently developed (1) major
depression at either of the two follow-ups (incident major depressed; n = 66) or (2) minor, but
not major, depression at either of the follow-ups (incident minor depressed; n = 56). The
remaining 149 participants who met criteria for an episode of major or minor depression at
baseline were excluded from the analyses.
Personality—Personality was assessed at baseline via the NEO Five Factor Inventory (NEO-
FFI46). The NEO-FFI is a well-validated 60-item short form of the 240-item NEO-PI-R in
which each of the five domains of the FFM is represented by 12 items.(48) Each item is rated
on a 5-point Likert scale ranging from “strongly agree” to “strongly disagree.” Psychometric
properties of the NEO-FFI domains in this sample have been previously described.(49)
As specified in the Revised NEO Personality Inventory (NEO-PI-R) and NEO Five-Factor
Inventory (NEO-FFI) professional manual,(48) we scored missing items as neutral and created
raw domain scores. We then used the adult combined gender norms in the NEO Manual to
convert raw domain scores into T-scores which have a mean of 50 and standard deviation of
10.(48) For the purpose of the analyses, domain T-scores were centered on a mean of 50.
Uncentered domain T-scores scores were used to determine whether participants could be
classified in terms of a personality style; that is, a combination of two personality domains.
Participants were characterized on NEO style graphs(32) by converting their domain T-scores
into z-scores and then plotting all ten possible combinations of two dimensions against one
another.(33) Each plot yielded four quadrants reflecting whether a participant was high or low
on the first dimension and high or low on the second dimension (see Figure). For each possible
pairing of domains, participants whose z-scores were at least one-half standard deviation above
or below average for both domains were classified as being high-high (++), high-low (+−),
low-high (−+), or low-low (−−); participants who fell into one of these four classifications were
coded as 1 for that classification and 0 for the other three classifications. Participants whose
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z-scores fell within the average range on both domains were classified as not having a style;
these participants were coded as 0. Thus, the styles represent individuals who did not score in
the average range on both dimensions.
Covariates—Demographic covariates included gender (0 = male; 1 = female), age, highest
educational achievement (1 = 8th grade or less; 2 = some high school, but did not graduate; 3
= high school graduate or GED; 4 = some college or two year degree; 5 = four year college
graduate; 6 = more than a four year college degree), number of self-reported chronic illnesses,
a composite measure of disability based on modified questions from the Home Care version
of the Minimum Data Set(50) and a composite subjective health score based on the Physical
Summary scale of the SF-36(51) and answers to two questions: “Compared to others your age
would you say your ability to care for yourself is?” and “Compared to others your age would
you say your health is?” Principal components analysis indicated that these three scores formed
a single component; we therefore used the mean of these scales. Finally, because participants
took part in an intervention study, we included a categorical variable indicating which
intervention they received (0 = standard care; 1 = health care vouchers; 2 = home care nurse;
3 = vouchers plus home care nurse).
Statistical Analyses
We conducted two series of logistic regression analyses to examine the influence of personality
traits on incident major and minor depression. First, we examined the independent influence
of the five NEO-FFI domain scores and their interactions, controlling for covariates. These
analyses informed our approach to the hypothesis-generating analyses. Second, we examined
the effect of personality styles. As described in the Introduction, the hypothesis-testing analyses
focused on the joint contributions of Neuroticism and Extraversion (N+E−) as well as
Neuroticism and Conscientiousness (N+C−). To reduce the number of potential hypothesis-
generating analyses we concentrated on those domains that were shown to confer risk in the
first set of analyses. For example, if a high level of Neuroticism was shown to confer risk, we
examined whether it, in combination with high or low levels of Openness and Agreeableness
and low levels of Extraversion and Conscientiousness elevated risk (analyses of the
combinations of high Neuroticism with low Extraversion or low Conscientiousness were
construed as hypothesis-testing). In the first block, we entered all the covariates. In the second
block, we entered four dummy-coded (0 or 1) variables that indicated participants’ personality
style for each pair of domains (i.e., high on both domains, low on both domains, high on the
first, low on the second; low on the first, high on the second). Participants not classified in
terms of a style received a score of 0 on all four dummy-coded variables. Odds ratios thus show
the likelihood of depression for participants who are one of the four styles compared to all
other participants. In our second set of analyses, we take a more clinical approach and ask
whether individuals who score beyond a specified threshold on two personality traits are more
likely to develop depression. The threshold is 1/2 SD above and/or below the mean in the
current sample.
Finally, although we set the significance level to p < .05, to balance concerns over Type I and
Type II errors, we indicate which findings are significant at a more stringent level of
significance (p < .01), in addition to those significant at the p < .05 level.
Results
Table 1 shows the demographic and descriptive data for all participants at baseline, grouped
by depression status at follow-up. Note that all participants were screened for depression at
each assessment and were excluded if they met the criteria for depression at baseline; thus, all
participants were free of depression at baseline. In addition, all participants were cognitively
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intact at each assessment. Compared to healthy elderly individuals, participants in this sample
had significantly more health conditions and hospitalizations and significantly lower physical
and mental health functioning.(52)
Domain-level Personality and Incident Depression
Using logistic regression, we predicted incident depression from baseline personality,
controlling for gender, age, education, chronic illness, disability, and subjective health. The
same pattern emerged for both major and minor incident depression: Elevated Neuroticism and
low levels of Conscientiousness confer risk (see Table 2). Only the effect of Neuroticism on
incident major depression, however, was significant at p < .01. None of the covariates,
measured at baseline, including disability and subjective health, were significant predictors of
either major or minor incident depression.
These odds ratios indicate that each one point increase in Neuroticism is equal to an 8.6% and
4.5% increase in the likelihood of major and minor depression, respectively, and that each point
decrease in Conscientiousness is equal to 4.9% and 4.6% increase in their respective likelihood
of major and minor depression, respectively. By raising odds ratios to a power equal to the
standard deviation (10), we can determine that a standard deviation increase in Neuroticism
was related to a 2.28 and 1.55 increases the likelihood of major and minor depression,
respectively. Likewise, every standard deviation increase in Conscientiousness was related to
a 0.60 and 0.62 factor decrease in the likelihood of major and minor depression, respectively.
We were next interested in whether the linear combination of two traits confers risk for incident
major and minor depression. We ran a series of regressions predicting both types of depression
from the main effects and interaction of each pair of traits, controlling for the covariates. None
of these interactions were significant and these analyses will not be discussed further.
Personality Styles and Incident Depression
Although we found no interaction between traits assessed continuously, the combination of
scoring at the extreme of two traits may confer risk for incident depression. Thus, in our second
set of analyses, we take a more clinical approach and test whether surpassing a certain threshold
(1/2 SD above and below the mean) on two traits in combination predicted depression. We
again used logistic regression to examine whether incident depression was related to baseline
personality, controlling for the covariates (see Table 3). Six of the eight combinations that
include low Conscientiousness were associated with subsequent major depression:
undercontrolled (N+C−), lethargic (E−C−), and undistinguished (A−C−), at p < .01 and
funlovers (E+C−), dreamers (O+C−), and reluctant scholars (O−C−) at p < .05. Only the relaxed
(N−C−) and well-intentioned (A+C−) styles were not risk-factors. Thus, in combination with
low levels of Conscientiousness, high and low levels of both Extraversion and Agreeableness
confer risk and in no case did a style that included high Conscientiousness emerge as a
significant protective factor. Not surprisingly, three styles that include high Neuroticism were
associated with incident major depression: the gloomy pessimist (N+E−), overly emotional (N
+E+), and hypersensitive (N+O+). The easy-going (N−A+) style was protective. These styles
were significant at p < .05.
Analysis of the styles that examined incident minor depression revealed that, as with major
depression, the undercontrolled style of impulse control (N+C−) and reluctant scholar style of
learning (O−C−) were associated with incident minor depression (p < .05). In addition, the
well-intentioned (A+C−) style of character was also associated with minor depression (p < .
05).
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Discussion
Consistent with previous findings,(25,26) we found higher Neuroticism to be a risk marker for
incident major and minor depression, independent of demographic and health risk factors.
Lower Conscientiousness also emerged as a significant risk marker. None of the other
personality domains were, by themselves, related to incident major or minor depression.
By examining trait combinations, we found evidence that Extraversion, Openness, and
Conscientiousness played a role in determining whether high Neuroticism was related to
incident major depression: the gloomy pessimists (N+E−), overly emotional (N+E+),
hypersensitive (N+O+), and undercontrolled (N+C−) were at greater risk than other
participants. We also found that low Extraversion, low Openness, and low Agreeableness
amplify the risk conferred by low Conscientiousness.
Whereas these and other trait combinations were prospectively associated with major
depression, only three styles, the undercontrolled (N+C−), reluctant scholars (O−C−), and well-
intentioned (A+C−), were associated with minor depression. These findings raise the
possibility that personality styles may be less important in the etiology of minor depression,
even while the individual domains of Neuroticism and Conscientiousness are just as central to
minor as major depression.
Individuals with the combination of high Neuroticism and low Conscientiousness – the
undercontrolled style – appear to be the most vulnerable to developing depression. Individuals
characterized by the undercontrolled style often find it difficult to control their impulses(37),
even when they know their actions are incongruent with their long-term interests.(33) In the
present research, this dispositional difficulty with impulse control was associated with the
development of both major and minor depression, perhaps because these individuals are
particularly vulnerable to the deleterious effects of poor self-management of health concerns.
Neuroticism has long been identified as a risk-factor for depression; low Conscientiousness
may augment that risk, high Conscientiousness may mitigate it.
Our findings broaden the understanding of personality and depression in the elderly in several
ways. First, in addition to the anticipated effect of Neuroticism, our findings highlight the role
of low Conscientiousness in predicting incident depression among the frail elderly. Individuals
low in Conscientiousness may be more challenged by needing to manage their own care,
navigating the complexities of the health care delivery system, and achieving personal goals
despite limitations.(53) Second, our findings highlight the importance of considering styles or
combinations of personality domains. The analysis of styles suggests that rather than high
Conscientiousness being protective, low Conscientiousness confers risk for mood disorders in
this sample. Moreover, this risk is not solely specific to combinations of low Conscientiousness
with high Neuroticism, but is also seen in combination with high or low scores on Extraversion,
Agreeableness, and Openness. The findings that both low and high levels of Extraversion
confer risk for depression in this context is particularly noteworthy as prior research on the
role of low Extraversion in depression have been conflicting.(26)(54) Too often it is
erroneously assumed that either high or low levels of a trait are pathogenic. The analysis of
personality styles is not based on this assumption. Instead, it is consistent with the idea that
high and low levels of traits can be pathogenic, and that all traits have adaptive and maladaptive
consequences.(48) Third, while Neuroticism is strongly related to depression risk, many
individuals who are high in Neuroticism live depression-free lives even in extreme old age, as
data from this sample attest. Our findings suggest the intriguing possibility that those who live
depression-free despite high levels of Neuroticism possess particular traits that serve to protect
them, such as average to high Conscientiousness.
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These findings should be of interest to treatment-providers. It is the rare clinician who ignores
patient personality in creating and sustaining patient relationships, formulating assessments,
and planning prevention, treatment or service-delivery strategies. Rather, clinicians adopt
nuanced and complex views of their patients. By introducing the idea of personality styles to
geriatric psychiatry, we aim to avoid the Scylla of the standard one-trait emphasis on, for
example, Neuroticism and the Charybdis of examining personality disorders with dubious
validity and relevance to older adults.(55) Moreover, an emphasis on styles points to different
approaches to depression prevention and treatment in the elderly. Because low
Conscientiousness by itself or in combination with other domains confers risk for incident
depression over and above that posed by Neuroticism, strategies to enhance the ability of
individuals to identify or maintain roles, hobbies, and routines may be particularly effective,
(56) as deficits in these goal-oriented behaviors are distinguishing features of patients low in
Conscientiousness. Our findings point to the potential utility of personality styles in identifying
patients who might benefit from a trial targeting the prevention of major depression. Such an
approach should be the focus of future intervention research.
The analysis of styles also has practical utility in daily practice. In contrast to personality
scientists, who are trained to think dimensionally, clinicians tend to think categorically. Style
membership is a source of conceptual economy for the clinician, as it conveys information
about two or more variables simultaneously.(57)
The present study was not without limitations. First, while we reduced the number of
significance tests for the styles analyses by focusing only on styles related to Neuroticism and
Conscientiousness, we did not use a formal correction to control for Type I errors. We chose
this approach because, in the presence of a large number of predictors, standard methods of
correcting for Type I errors (e.g., the Bonferroni) overcorrect and lead to a preponderance of
Type II errors. While Type I errors are serious in clinical intervention studies, as they can lead
to the implementation of costly programs that may be ineffective, Type II errors are more
serious when they impair capacity to identify at-risk individuals. Given the significant unmet
need for services among the depressed elderly, statistical procedures that further obscure risk
detection are highly questionable. To alleviate concerns about Type I errors, however, we did
note which findings were significant at a more stringent p-value (p < .01) and focus discussion
on findings that were theoretically meaningful. Second, the present sample was mostly white
and unique in its advanced age, poor health, and lower educational achievement. Therefore,
the present findings may not describe general characteristics of major and minor depression or
apply to other populations. Third, the MINI-MDE has not been used to assess minor depression
nor validated against measures of minor depression. As such, the results for minor depression
should be interpreted more cautiously than those with respect to major depression. Finally,
data on prior depressive episodes were unavailable.
In conclusion, the present research demonstrates that combinations of traits influence risk for
depression in the frail elderly. Our findings suggest that assessment of all five personality
domains could improve the quality of care in geriatric depression and underscore the need for
prevention studies that target participants who are high in Neuroticism and low in
Conscientiousness. To gain a better, more nuanced understanding of depression and to be able
to better predict who is at risk for major or minor depression requires the assessment of the full
FFM and other clinical measures. Studying how these factors work synergistically and
examining predictors that are common to and unique to different mood disorders will enable
us to understand the biopsychosocial causes of depression and help insure the psychological
and perhaps even the physical well-being of the oldest members of our communities.
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Figure 1.
Example style graph of the combination of Neuroticism and Conscientiousness (Style of
Impulse Control). Individuals who fall within the area of the blue circle are considered not to
have a type; that is, those who score within one-half standard deviation (t-score between 45
and 55) from the mean on Neuroticism or Conscientiousness.
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Table 2
Baseline Predictors of Incident Major and Minor Depression: Results of Multivariate Logistic Regressions
Incident Depression
Major Minor
OR 95% CI OR 95% CI
  Female vs. Male 1.024 0.487–2.154 2.184 0.856–5.572
  Age 1.023 0.980–1.068 0.988 0.947–1.030
  Education 0.878 0.694–1.110 0.877 0.691–1.113
Self-reported chronic illnesses 1.052 0.917–1.208 0.885 0.761–1.028
Composite disability score 0.936 0.662–1.323 0.994 0.705–1.401
  Subjective health 0.706 0.448–1.128 0.849 0.548–1.316
  Neuroticism 1.086*a 1.045–1.128 1.045* 1.003–1.088
  Extraversion 0.988 0.946–1.032 0.989 0.948–1.033
  Openness 0.998 0.956–1.043 1.013 0.970–1.057
  Agreeableness 0.984 0.948–1.020 1.021 0.982–1.062
  Conscientiousness 0.951* 0.914–0.989 0.954* 0.917–0.993
Note. n = 66 for major depression, n = 56 for minor depression, and n = 390 for no depression. OR = Odds ratios; CI = Confidence interval.
*
p < .05.
a
p < .01.
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. n
 =
 6
6 
fo
r m
aj
or
 d
ep
re
ss
io
n,
 n
 =
 5
6 
fo
r m
in
or
 d
ep
re
ss
io
n,
 a
nd
 n
 =
 3
90
 fo
r n
o 
de
pr
es
si
on
. O
R
 =
 O
dd
s r
at
io
;
C
I =
 C
on
fid
en
ce
 in
te
rv
al
* p
 <
 .0
5.
a p
 <
 .0
1.
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